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Fig.1 Agarosegeleletrophoresisofplasmid DNAfromtransconjugants in





transconjugantsselectedwith CpandshowingresistancestoCp Ap;laneE '
transconjugantsselectedwith ApandshowingresistancestoCp Ap;laneF '
transconjugantsselectedwith CpandshowingresistancestoSa KmTcCpApl
lane G,transconjugantsselectedwithApand showingresistancesto SaKmTc


































































































































































ffg.3 Amine-acict$equence em[ignmentofAprgeneeof thotouaeter/um
dam$e/a$ub$p.pi$eicictawith 9othewremminoaeictsequence$fremother
bewcteria. A$teri$k$incticate conservedexminoacict$inali Aprgenee
monomer$.The$equence$areincticatectbythgiracce$$ion ftumber$,
Abbreviation$: PDP#mAP,Aprgeneencoctedbyttepla$mictpPDee5fi7from
P.damse/a $ub$p.piseiclda; Ava17649,AprgenefromVibrto harveyi,
AFO3e945,Aprgewefrom Vibriocho/erae;Dl321O,Apr gewefrom





























































































































s"bsp.piscicid a PP8SW estram; AF217649,Ap'genefiforrxYibrio
harveyi,eAFO3O94S,Ap r geflefrom ]/ibrio cholerese,"AFI3S373,Ap'
gemeefrom Acinetobacter ceslcoaceticeess S23929,Ap'gencfrem
Klebsiellaoxytoca;A23O97 ,Aprgene frem Bacillesscereees.Araxbller's
standard itumea}eringofB-lactaittaaseswas used.Censervedaxxkinoacid
residuesare shown with afiasterisk below.Cbfiservedamiiteacid
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Ffig. 6 Hyctropathypeet forB -llactama$e of Phototoffeterium
damse/a$ub$p. piseicictes obtaineed accorcting to thee hydvopathy
vagues off Kyte &Doouaie\(1982\)e
pgasmids,whichweredependentaspontransferfrequencies
oftheplasmids.Theseresultsarethesameasthose
discussediRchapterthffee.Thereferethepresepmtresuks
•leaderedencetothepreviowgsresgsftts.
ERthisstudy,wehavecaonedaftAprgeflefroma6S
kbplasmidofP.aamselassp.pisciciaa.E.coline83cells
harbouringffecombinantplasmid\(pHSG398havinga
fragmentofpPDP8S17\)hadahighlyeievatedleveRof
resistaficetoApcomparedtothatofthehoststraiRalone,
indicatingthattheclo"edinsertdidcontaintheApr
determinant.
SequenceanaiysisoftheAprgenedemofistratedthat
theydidnothavehomology\(maximumofS89ohomology
withV.harveyi\)toanyotherfi-gactamasegenes.Atthe
amineacidlevel,PDP-APpossessedlowlevelsofhomogogy
\(\(S6%\)tootherclassAP-lactamasesandregionswhich
werestronglycomeservedareiftRplicatedinenzyme
catalysis.
"]keffesuXtsobtaipmedindicatethatthecalculated
twolecularnaassof31,292Daofthededucedagxitinoacid
sequencesofPDP-APwasconsistepmtwiththemassesof
kRownclassA6-lactaxnaseaminoacidseqanextces.fihe
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highestlevelofidentity(S6%)wasshownfortheclassA6-
lactax#kasefremg/ibrtoharveyiHB3(Teo,etal.,2OOO).This
cleargycewafirggxedthatthePDP-APApfdetermipmantisnone
otherthaitthe6-lactamasegene.Tk}erefoxe,PDP-APisa
globularsoluebleenzymebelongingtothecllassAP-
lactamasesandisartovelanddistinctlydifferentP-
lactamasefromtheotherkRownP-lactamases,
ThegeneticmechanismofAprinP.damselassp.
piscicidaisverycomplexandtheaboveifesuksattesttoit.
Since,P.damselassp.pisciciaaisgenera11yincontactwith
yeilowtailaRdmarinewater,itmayacquireforeigft
bactefialgenes,themechanismofwhickisstilgpoorly
kpmown.ChemotherapeuticagentssuchasamoxieiRRin,Ap,
florfepmieel,fiumequine,novobiocin,oxolinicacid,SaandTc
havebeenusedfortreatmentofpseudotubercuiosisinfish
farms(Aoki,1992)andtherecentriseintheoccurrenceof
bacteriaistrainsresistaxxttopmewchemotherapeuticagents
hasbeeRextraordinarilyqasickameongfishpathogens.So,it
canbesupposedthatresistapmceisconferxedbymoRecsular
x]kechaptismsthatenableeasyaquisitionoftheresistance
genesforffecentlyintrodascedcherrxotherapeuticagents.
,ffhedyfiamicsofinfectiousdrugxesistancedissemaination
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outsidetheiaborateryisinherentlycomaplexaitdinvegvesa
hostofvariables.Forexaxnple,Schabergandcoworkers
\(Schabergetal.,1977\)keavereportedthetffansferofR-
pgasmidsfroxnSerratiamarcescenstoE.coliiR"ffine!Also
mostorganismsthataequixeR-plasmidsdonotpersistift
theecologicalnicheinwhichtheyfipmdthemeselves.Fora
newlytransferredRplasmidtosuifvive,itmustfindahost
endowedwithexeeptionalsurvivalvaluewheRantibiotics
arepresentaswellaswhentheyarenot(Elwell,1994),
WethereforesuspectthatplasmidpPDP8517inP.
aamselassp.pisciciaamayhaveoriginaglybeenacryptic
plasmid(Zhao&Aoki,1992)intowhichtheP-lactamase
genemayhavebeefladdedbytfanspositionfromaTn3like
transposon.\)E{owever,wedonotruReoutthepossibilityof
theP-gactamasegenetobepresentonthechfomosometoo.
ThisisbecausethegefiewasquiteunstabReanddifficulitto
isolate.lhisassumptionisagsesuppertedbythefactthat
thepresenceofmukiplecopiesofageneinabacteriumis
oftenasourceofgeneticinstabilitydesetothe
receinbimatienbetweeRthesamegenesashomologous
recombinationismainlygovernedbytherecAgefie
product(Mil]er&Kokjohn,199O).Therefore,itismore
likelythattheP-lactamasegeneinP.desneselassp.pisciciaa
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camefroMKxaTxt3llikeSransposoRamechanismsimilar to
thatinffaemophilecsspecies(Ellwell,A994).
ToowaxkitowledgethisisthefirsteverreporSofa 6-
llactamasegeptehavingbeenisolatedfxomafishpathogeitic
bacteifia.thisreportisalsosignificantasitdiffersfrem the
previousffeportsabeectthestatusofAp'ifesistanceiR Pe
damselassp,piscicida(Kim&Aekag1993a)andproposesan
akogetherdifferentcoptceptofAprinP.aamsela ssp.
pisciciaa.Aiso,itthrowslightonthemechanism of
iRheritanceofresistancegenesfromfereignDNAinto the
pllasmidDNAofP,damselassp.piscicidaandthedangers of
indiscriminateuseofafttibioticsingeneralandAp in
particular.
Furtherworkhastobedonetover'ifywhether the
non-tfaRsferable6-lactamasegemeefromP.aamsela ssp.
piscicidaisencodediftpgasmidorinchromosomaEDNA and
togetmoreinsightaboutthemechanismoftransfer of
resistantgenes.orrwoifkisthebegiRninginthatdiffection
asithascAear]ydisprovedthepresentassumptieftof the
AprtebecoRfimedtotheehromosomalDNAandproposes
analtogethernewtheoryofAp'transferinP.aamsela ssp.
piseicidainparticu1arandfishpathogefticbacteria in
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general.
Futuxeworkwillinvolvestudyingthemaechanismof
transferofthe6-lactamasegeneaswellasthepurification
andcharacterizationofthe6-lactamaseenzymefrom
pPDP8SW.
SWMIMiARY
Anovel6-lactamasegenehasbeenfoundtobelocated
ona6SkbR-plasmidfromastrainofP.damselassp.
piscicidaafishpathogenisolatedfromculturedye11owtail
Seriolagutngueradiata.[MheR-plasmidcontained
ampicillin(Ap)resistanceandcouldbeconjugaliy
transferredtoE.coliK-12x1O37Rpr.1[heApresistance
geneencodingP-lactamasewaslocalisedtoa1,8kbHincgl
Efragmentofa65kbtransferableRpiasnkidpP]DP8S17
isolatedfromP.damselassp.piscicidastrainPP8S17and
wasclonedintotheplasrr\)idvectorpHSG398.The
ftucleotidesequenceanalysisreveaiedthe1.8kbfragment
tobe1,736bplong.TheanalysisalsoidentifiedanORF
encodingaproteinof282aminoacidresidueswitha
calculatedmolecularmassof31,292daltons.Homology
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betweenthepredictedaminoacidsequencesforthisP-
lactamasegene(PDP-AP)andothefP-lactamaseproteins
fromotherbacteriarafigedfrom38-S6%.Aminoacid
regtonsimportantforthecatalyticfunctionandfound
conservedinclassA6-lactamaseswerepresentiftPDP-AP
indicatingthatitbeiongedtoclassA.:thepossibilityofthe
genebeinglocatedoRaTn3liketransposonisalsodiseussed.
"]Mhisisthefirsteverreportofcloningandsequerecingofa
P-lactamasegenefromP.damselassp.piscicida.
86
